Neutralizing antibodies against HIV determined by amplification of viral long terminal repeat sequences from cells infected in vitro by nonneutralized virions.
Based on the earliest intracellular synthesis of nascent HIV-1 long terminal repeat (LTR) fragments, we have established a heminested polymerase chain reaction (HNPCR) amplification of the 5' LTR sequences (LTR-HNPCR) for molecular assay of virus-neutralizing antibodies (VNAb). We incubated HIV antibodies with virus isolates for an hour, followed by addition of lymphoid cells (H9 or peripheral blood mononuclear cells [PBMC]) and further incubation for an hour. After washing the cells three times for thorough removal of free virions and antibodies, LTR-HNPCR consistently revealed HIV DNA in H9 cells after 15 minutes, in PBMC after 4 hours, and corresponding virion expression after 7 days in culture. Replication-competent HIV detected by LTR-HNPCR following overnight culture of infected PBMC for 16 to 18 hours was comparable with tissue culture infectivity measured by p24 antigen expression at 7 days. After establishing a molecular assay for in vitro HIV neutralization by HIV Ig, a panel of five HIV isolates tested with 6 monoclonal antibodies and HIV Ig revealed that LTR-HNPCR was comparable with other VNAb assays. These preliminary data indicate that the molecular assay for HIV neutralization has a clear-cut end point, is specific, reliable, and more rapid than other VNAb assays. Therefore, it offers potential utility in evaluating immune response to candidate vaccines.